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Abstract
Previous research with substance users has demonstrated, across a variety of psychiatric disorders,
significant decreases in psychological symptoms during early substance abstinence. To build on
this literature, the current study prospectively assessed trauma symptomatology over 28 days
during acute and protracted cocaine and alcohol abstinence. Participants were 162 male and
female cocaine and/or alcohol dependent outpatients who reported a history of trauma. Trauma-
related symptoms and substance use were assessed at 2, 5, 10, 14, 21, and 28 days following last
substance use. For participants who were known to relapse, assessments began again after the last
day of substance use. Latent growth modeling was employed to estimate changes in posttraumatic
stress disorder (PTSD) symptoms. Consistent with studies of other psychiatric syndromes, PTSD
symptoms declined across the 28-day study period regardless of withdrawal substance (i.e.,
cocaine or alcohol). The majority of change in trauma symptoms occurred within two weeks of
last substance use. Moreover, while trauma symptoms for the PTSD participants were more severe
than those reported by the non-PTSD participants, trauma symptoms declined across the study
period at the same rate irrespective of PTSD status.
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1. Introduction
Over the past three decades, clear support has been provided that psychiatric
symptomatology present at the outset of acute and protracted alcohol abstinence decreases
significantly over time (e.g., Brown and Schuckit, 1988; Brown et al., 1995; Driessen et al.,
2001; see Lynskey, 1998 and Raimo and Schuckit, 1998 for reviews). A hypothesis put forth
to explain this observation is that withdrawal from alcohol is associated with many of the
signs and symptoms of depression, anxiety, and other psychiatric conditions and, therefore,
as abstinence-related symptoms decrease over time so do the symptoms commonly
associated with psychiatric conditions such as depression and anxiety (Schuckit et al., 1997).
Likewise, there is evidence that psychiatric symptomatology present at the outset of cocaine
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abstinence may decrease significantly over time. For example, Brown and colleagues
(Brown et al., 1998) found that depressive symptoms decreased significantly during cocaine
treatment, a result consistent with the findings of other investigators (e.g., Coffey et al.,
2000; Husband et al., 1996; Weddington et al., 1990; Satel et al., 1991;Weiss et al., 1988).

Although numerous studies have documented the reduction of psychiatric symptoms during
acute and protracted alcohol and cocaine abstinence, no prospective studies have been
conducted to examine changes in posttraumatic stress disorder (PTSD) symptomatology
during acute and protracted abstinence in substance dependent patients with a victimization
history (e.g., Back et al., 2006; Dansky et al., 1998). This is significant because of the high
prevalence rate of victimization in substance dependent populations. For example, results
from the Epidemiologic Catchment Area (ECA) study indicate that substance users are
almost twice as likely to experience a traumatic event, and three times as likely to develop
PTSD as compared to non-substance users (Cottler et al, 1992). Likewise, Dansky and
colleagues (Dansky et al., 1995) compared the results of in-person and telephone trauma
assessments in substance abusing women and found high rates of victimization in both
samples. Specifically, a completed rape was reported by 57% of the participants, sexual
molestation was reported by 22–26% of the participants, and attempted sexual abuse was
reported by approximately 30% of the sample.

While it is clear that substance use disorders (SUDs) and victimization co-occur at a high
rate, the range of the reported rates is fairly large. For example, within treatment-seeking
samples of SUD patients, current PTSD rates range from approximately 33–50% (Dansky,
et al., 1996; Grice et al., 1995; Triffleman et al., 1995). While a significant portion of this
range can be accounted for by different measurement approaches (e.g., self-report versus
structured interview, behaviorally specific questions versus general questions), it is possible
that some of the variability in prevalence rates may be due to changes in PTSD symptoms
during acute and protracted abstinence. The current study was designed to investigate this
hypothesis.

With the high rate of PTSD-SUD comorbidity comes the question of causality between the
two disorders: are the two disorder causally related? Evidence that a causal relationship
exists between PTSD and SUD (e.g., PTSD leads to SUD, SUD leads to PTSD, a third
variable leads to both disorders, etc.) comes from a number of different sources (e.g.,
Kilpatrick et al., 2000; Stewart et al., 2004). Chilcoat and Breslau (1998) suggest that if a
causal relationship exists between PTSD and SUD, then as the symptom levels of one
disorder increases, so should the symptom levels of the second disorder. This relationship is
known as a gradient of effect. Evidence from numerous studies (see Stewart and Conrod,
2003 for a review) supports the notion that a positive correlation exists between symptoms
of PTSD and severity of SUD symptoms (e.g., Back et al 2006; Brown et al., 1998; Coffey
et al., in press; Stewart et al., 1999). Prospective evidence that PTSD symptoms decrease
during acute and protracted substance abstinence would suggest that the two disorders are
causally related in some manner.

Determining whether psychiatric symptoms will abate as a function of abstinence from
substances of abuse or whether the symptoms will persist despite abstinence from
substances of abuse has significant clinical implications. The most obvious pertains to the
timing of diagnostic assessments for comorbid psychiatric conditions. Regardless of whether
there is a causal pathway between psychiatric symptoms and SUDs or if their comorbidity
represents common shared risk factors (e.g., environment, genetics), if psychiatric symptoms
decrease during the first 2–4 weeks of sustained abstinence it may be clinically prudent to
delay final assessment of psychiatric conditions until acute and protracted abstinence
symptoms have decreased.
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Therefore, in an attempt to address this void in the literature, substance dependent
individuals (cocaine, alcohol, or both cocaine and alcohol) with a trauma history were
prospectively assessed during 28-days of monitored abstinence. Participants’ PTSD
symptoms and substance use were assessed at days 2, 5, 10, 14, 21, and 28 following last
substance use and symptoms of PTSD were compared over the six time-points. It was
predicted that trauma symptoms would decrease over time in all three withdrawal groups.

2. Method
2.1. Participants

A total of 166 participants were recruited from several local substance abuse treatment
programs between the years 1993 to 1999. All participants met DSM-III-R (APA, 1987)
criteria for cocaine and/or alcohol dependence. Participants who were dependent on any
drug(s) other than cocaine, alcohol, or nicotine were excluded from the study. Of the 166
participants in the sample, 162 participants had complete data for at least one assessment
period and were included in our analyses. Participants were recruited from treatment
programs associated with a large university-based substance abuse treatment program and a
nearby county-funded public hospital. One hundred and twenty-five of the participants
(77%) included in the analyses were recruited from outpatient treatment facilities with the
remaining participants coming from inpatient units. Individuals recruited from inpatient
units (i.e., a university-based or county-funded inpatient unit) spent a portion of their time
on inpatient units (i.e., 1–2 weeks) and then were referred to outpatient programs within the
same organizations (i.e., intensive outpatient day programs or evening programs within the
two referral sites). Participants were then followed as outpatients for the duration of the
study. Participants recruited from inpatient sites did not differ on psychiatric or drug
symptom severity. However, individuals recruited from inpatient settings (M = .40, SD = .
29) reported greater alcohol symptom severity compared to individuals recruited from
outpatient settings (M = .29, SD = .27), F(1,159) = 4.35, p = .04. In addition, there was a
non-significant trend for individuals recruited from inpatient settings (M = 42.48, SD =
22.81) to report greater PTSD symptom severity compared to individuals recruited from
outpatient settings, (M = 33.76, SD = 22.37), F(1,159) = 3.33, p = .07, despite the fact that
the two groups did not differ on PTSD diagnostic status.

The total sample consisted of three groups: Individuals withdrawing from cocaine (COC),
individuals withdrawing from alcohol (ETOH), and individuals withdrawing from both
cocaine and alcohol (COC-ETOH). All of the patients either used crack cocaine or powder
cocaine; none used cocaine intravenously. All participants in the study experienced at least
one traumatic event in their life that satisfied DSM-III-R Criterion A for PTSD (APA, 1987)
and 28% of the final patient group (n = 45) met criteria for current posttraumatic stress
disorder (PTSD). Demographic characteristics and trauma history for the final sample are
presented in Table 1. Among individuals who reported a particular trauma satisfying DSM-
III-R Criterion A, the mean age in which the indexed trauma first occurred was: serious
accident 18.5 (SD = 8.1), rape 17.5 (SD = 8.7), forced oral sex 14.4 (SD = 8.9), forced anal
sex 13.7 (SD = 5.7), physical attack 19.6 (SD = 7.5), and childhood physical abuse by an
adult caretaker 8.4 (SD = 3.8). Individuals maintained on benzodiazapines were excluded
from the study. Each participant signed a consent form approved by a university Institutional
Review Board and were paid for their participation.

2.2. Materials
Drug dependence was determined at study entry and three methods, as described below,
were used to confirm abstinence from alcohol and drugs during the study. PTSD
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symptomatology and alcohol and drug use were assessed at standard intervals. These
measures are described below.

2.2.1. Drug use interviews and abstinence compliance measures—Substance
dependence was determined by using the Structured Clinical Interview for the DSM-III-R
(SCID, Spitzer and Williams, 1986). The substance use section of the SCID has shown good
concurrent, discriminative, and predictive validity for both current and lifetime diagnoses
(Kranzler et al., 1996) and has shown high interrater reliability for substance use disorders
(Skre et al., 1991).

The Addiction Severity Index (ASI; McLellan et al., 1980) was used to determine alcohol,
drug, and psychiatric symptom severity. The ASI is widely used and has been shown be a
reliable and valid index of addiction severity (Alterman et al., 1998; Appleby et al., 1997;
Kosten et al.,1983). The alcohol, drug, and psychiatric severity composite scores were used
in the current study.

The Time Line Follow-Back (TLFB; Sobell and Sobell, 1992) was used to determine daily
amounts of drug and alcohol use by employing a calendar to determine subjects’ pattern of
drug and alcohol use for the past month. The TLFB was used as a measure of abstinence
during the study.

An in vitro diagnostic test (Roche Diagnostic Systems, Inc., Somerville, NJ), conducted at
least weekly, provided qualitative detection of illicit substance use. Urine drug screens
(UDS) were conducted to test for the presence of THC, cocaine, morphine, and
amphetamines at the following respective cutoffs, 50ng/mL, 300 ng/mL, 300 ng.mL, and
1000 ng/mL. To assess alcohol intoxication at each measurement period, breathalyzer values
(Intoximeters, St. Louis, MO) also were collected.

2.2.2. Trauma symptomatology and PTSD diagnostic measures—The Modified
PTSD Symptom Scale-Self Report (MPSS, Falsetti et al., 1993) is a 17-item self-report
measure of PTSD symptom frequency and severity during the two weeks prior to the
assessment. The MPSS and the inclusion of PTSD symptom severity represent a
modification of the PTSD Symptom Scale-Self Report (Foa et al., 1993). This modification
was validated by Falsetti and her colleagues (1993) who reported good overall internal
consistency and good concurrent validity with the SCID. The MPSS has been used to assess
PTSD in a substance abusing sample (Coffey et al., 1998).

Trauma history was assessed using the National Women’s Study (NWS) PTSD module
(Kilpatrick et al., 1989; Resnick, 1996), an instrument modified from the Diagnostic
Interview Schedule used in the National Vietnam Veterans Readjustment Study (NVVRS;
Kulka et al., 1990). Using DSM-III-R criteria, participants were classified as meeting
Criterion A, the necessary stressor criterion for PTSD, if they reported the occurrence of at
least one traumatic event during their lives and the event was deemed to be outside the range
of normal human experience and would be markedly distressing to almost anyone. Open and
closed-ended, behaviorally specific questions were used to evaluate a wide range of
potentially traumatic events (e.g., sexual assault, physical assault; motor vehicle accidents,
combat, etc.). Concurrent validity obtained from a slightly modified version of the PTSD
interview with the SCID-PTSD module was good and reliability also was acceptable (see
Resnick et al., 1993).

The Clinician Administered PTSD Scale (CAPS; Blake et al., 1995) is a well-established
and psychometrically sound structured clinical interview designed to assess the 17
symptoms of PTSD and was used as the diagnostic tool for current PTSD.
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2.3. Procedure
Participants were recruited from multiple inpatient and outpatient drug treatment facilities in
a mid-sized city in the Southeastern United States. All participants met the following
eligibility requirements: 1) dependence on cocaine, alcohol, or both cocaine and alcohol as
defined by DSM-III-R, 2) last use of cocaine and/or alcohol within the past 48 hours, 3) no
current involvement in psychotherapy for trauma or PTSD, 4) no current psychoses or
mania, 5) report and exhibit the ability to read and complete self-report instruments, 6)
residence within 60 miles of the assessment site, 7) willingness to participate and remain
abstinent from cocaine and alcohol for 28 days, and 8) a history of at least one traumatic
event. The NWS-PTSD module, CAPS, MPSS, breathalyzer, and UDS were administered
within 48 hours of their last cocaine or alcohol use and at the following time periods: 5 days,
10 days, 14 days, 21 days, and 28 days. If participants relapsed during the study, as
evidenced by either self-report, breathalyzer, and/or a cocaine positive UDS, their first
assessment was reset to the day following their relapse. That is, if a participant relapsed
during the 28-day study period, their first day of abstinence following the relapse was
identified as their new “Day 1”. Participants were then monitored for 28 days following their
new “Day 1”. One highly trained interviewer conducted all the evaluations. The interviewer
was trained by the principal investigator (B.D.C.) in the administration of all structured
interviews. The training consisted of viewing video tapes of expert administrations of the
interviews, observing the PI administer the interviews to live clinical patients, practicing
administration of the interviews to non-clinical volunteers, administering the interviews to
clinical patients while being observed by the PI, and when scoring of the instruments
exceeded 90% agreement between the interviewer and the PI, the interviewer administered
the instruments to study participants without being observed. Weekly supervision was
provided to the interviewer by the PI throughout the course of the study. Individuals were
compensated up to $100 for their participation in the study. An Institutional Review Board
approved all aspects of the study.

2.4. Data analytic strategy
Longitudinal patterns of trauma symptomatology were related to withdrawal symptoms,
withdrawal drug, and diagnostic status. Latent growth modeling (LGM; Duncan et al., 1999;
McArdle & Epstein, 1987) using AMOS 5.0 (Arbuckle, 2003) was performed to estimate
individual patterns of scores on the MPSS across the 28-day study period (i.e., the growth
curve). Maximum likelihood estimation with estimation of means and intercepts (i.e., mean
structure) was utilized to allow estimation of the model with missing data. The analyses also
examined whether type of withdrawal drug (cocaine, alcohol, or cocaine and alcohol) or
PTSD status at the outset of treatment, predicted different patterns of trauma symptoms
during the study period.

LGM can be regarded as a generalization of the multivariate repeated measures analyses of
variance, but offers substantial advantages over traditional repeated measures methods,
particularly with regard to the inclusion of individuals with missing data, use of unequally
spaced measurement occasions, and the ability to use repeated assessments of independent
variables as well as dependent variables. Another advantage of LGM for the current project
is that the shape of the growth factor does not have to be specified a priori (Duncan et al.,
1999).

3. Results
3.1. Missing data analyses

Missing data is a ubiquitous feature of longitudinal studies (Tabachnick and Fidell, 1996).
Therefore, preliminary analyses were conducted to assess the representativeness of the
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available data. Sixteen of the 162 participants in the study had complete data for all of the
six assessments and the mean number of sessions completed was 3.1 (SD = 1.7). Forty-four
percent of the sample completed at least 1/2 of the assessments (n = 72). We examined
whether the number of assessments participants completed (i.e., 1–6) were associated with
their scores on variables of interest in the present study or their demographic characteristics.
Chi-square and analysis of variance (ANOVA) tests indicated that the number of
assessments completed by participants was unrelated to demographic variables, PTSD
diagnosis, PTSD symptom severity at any of the six time points using all available data, or
the drug severity composite score on the ASI. However, both psychiatric symptom severity
(r = .23, p = .003) and alcohol symptom severity (r = .23, p = .004), as measured by the ASI,
were positively associated with the number of sessions completed by participants.

Withdrawal group (e.g., COC, ETOH, or COC-ETOH) was significantly associated with the
number of assessments completed F(2, 159) = 5.29, p = .006. Post hoc Bonferroni analyses
indicated that participants in the COC group completed significantly fewer assessments (M
= 2.57, SD = 1.65) than participants in the ETOH group (M = 3.74, SD = 1.64). Neither the
COC group nor ETOH group differed significantly from the COC-ETOH group, whose
participants completed an average of 3.04 (SD = 1.68) assessments.

3.2. Addiction, psychiatric, and PTSD severity as a function of withdrawal group and PTSD
status

A significant main effect was revealed for withdrawal group on the alcohol severity
composite score of the ASI, F(2, 158) = 50.16, p < .001. Specifically, the ETOH (M = .49,
SD = .21) and COC-ETOH (M = .40, SD = .27) groups reported greater alcohol addiction
severity (both ps < .001) compared to the COC group (M = .06, SD = .13). The ETOH and
COC-ETOH groups did not differ significantly on the alcohol addiction severity. When
examining the alcohol addiction severity scores as a function of PTSD status, PTSD (M = .
38, SD = .28) and non-PTSD (M = .29, SD = .28) groups did not differ significantly.

For the drug severity composite score of the ASI, a main effect for withdrawal group was
revealed F(2, 158) = 61.29, p < .001. When comparing the withdrawal groups, the mean
scores on drug addiction severity for the three groups (COC-ETOH = .25, SD = .11; COC
= .20, SD = .09; ETOH = .04, SD = .09) were all significantly different from one another (ps
< .02). Scores on drug addiction severity did not differ between PTSD (M = .22, SD = .14)
and non-PTSD ( M = .18, SD = .12) groups.

Mean scores for the psychiatric severity composite score of the ASI did not differ between
the three withdrawal groups (COC-ETOH = .29, SD = .25; COC = .27, SD = .24; ETOH = .
30, SD = .23). In addition, scores on psychiatric severity did not differ between the PTSD
(M = .27, SD = .22) and non-PTSD ( M = .29, SD = .25) groups. PTSD symptom severity as
measured by the MPSS did not differ as a function of withdrawal group (COC-ETOH =
30.7, SD = 22.4; COC = 40.6, SD = 21.4; ETOH = 40.6, SD = 27.7) but did differ as a
function of PTSD status (PTSD M=54.50, SD=14.32; non-PTSD M=25.43, SD=20.37).

3.3. Change in PTSD symptoms
Although a decline in PTSD symptomatology from day 2 to day 28 of abstinence was
hypothesized, the exact shape of the growth factor describing this decline was of interest in
the present study. To specify a shape function reflecting an optimal pattern of change over
the study period, the first and sixth factor loadings for the shape factor were set to 0 and 1
(representing 0% and 100% growth, respectively) and allowed the intervening four loadings
to be freely estimated (Anderson, 2004; Ferrer et al., 2004). A linear growth model was also
tested to allow for comparison. The full latent growth model provided a good fit to the data
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(χ2 = 17.051, p = .148, df = 12, CFI = .986, RMSEA = .051), but the linear growth model
did not (χ2 = 41.933, p = .000, df = 16, CFI = .929, RMSEA = .099). A nested model
comparison indicated that the fit of the full latent growth model was significantly better than
the linear model (χ2 = 24.88, p = .000, df = 4).

Examination of the estimated mean intercept value in the full latent growth model indicates
that the average MPSS score at the time of the first assessment was 40.85 (SE = 2.45). The
estimated mean growth factor value was −.69 (SE = .10). Importantly, there was significant
variance in the growth factor, indicating that individual participants’ experiences of PTSD
symptoms over the 28-day period were varied. The observed factor loadings for the full
models were plotted against the time metric to provide an estimate of the shape of growth
(e.g., Duncan et al., 1999). Examination of the estimated factor loadings suggests a faster
than expected growth curve through the first four time points. Specifically, the estimates
suggest that the majority of reduction in symptoms (80%) occurred between days 2 to 14,
and that moreover, no significant change in symptoms occurred between days 21 and 28 (see
Figure 1). Examining means from available data at each time point, mean PTSD symptoms
for participants with and without PTSD are presented in Table 2.

3.4. Predictors of reductions in PTSD
To examine whether withdrawal substance (cocaine, alcohol, or cocaine and alcohol) or
baseline PTSD diagnosis were predictors of changes in PTSD symptoms over time a
dichotomized PTSD diagnosis variable, and two dummy variables representing withdrawal
substance as predictors of both the latent intercept and growth factors were added to the
latent growth model. A visual representation of the model is presented in Figure 2. Factor
loadings for the growth factor were constrained at the values established in the initial full
latent growth model (see Table 3). The model provided a good fit to the data (χ2 = 30.349, p
= .347, df = 28, CFI = .994, RMSEA = .023). As shown in Table 4, examination of the
regression weights revealed that baseline PTSD diagnosis was a significant predictor of
initial score on the MPSS, but was not a significant predictor of the growth factor. Mean
PTSD symptoms did not differ significantly by gender at any time point. Substance of
withdrawal was not a significant predictor of either initial score on the MPSS or the growth
factor.

4. Discussion
This is the first study to prospectively examine trauma symptoms over time in a substance
dependent outpatient sample. Subjects with a history of trauma were assessed prospectively
during short-term abstinence from cocaine and alcohol. Subjects were repeatedly assessed
over 28-days for symptoms of trauma and symptoms associated with acute and protracted
substance abstinence.

As predicted, trauma symptoms declined over the 28-day study period. This prediction was
based on the research literature clearly demonstrating reductions in anxiety and depressive
disorder symptoms during acute and protracted substance abstinence (e.g., Brown and
Schuckit, 1988; Brown et al., 1995; Driessen et al., 2001). Importantly, the analyses
indicated that the decline was not consistent with a linear trend. Instead, the estimated factor
loadings suggested that the majority of change occurred by day 14, and that essentially no
change occurred between days 21 and 28 of abstinence. These findings are consistent with
the findings of Brown and Schuckit (1988) regarding the decline in symptoms of depression
across the same treatment period (48 hours to 28 days). Although these researchers used a
different analytic strategy, they found that depressive symptoms abated quickly with the
largest reduction in scores occurring by week two of the four week study. While reductions
in trauma symptomatology over time have been observed in non-substance dependent
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victims of acute sexual (Rothbaum et al., 1992) and acute non-sexual assault (Riggs et al.,
1995), this is the first study to prospectively observe a decline in trauma-related symptoms
during substance withdrawal.

Although the entire sample of participants reported a history of at least one traumatic event
that met DSM-III-R Criterion A for PTSD (APA, 1987), only 28% met criteria for PTSD.
To test whether symptoms reported by individuals with PTSD were more resistant to the
changes observed in the entire sample, PTSD status was included in the LGM as a predictor
of the intercept and growth factors. PTSD diagnostic status was a significant predictor of
intercept but not growth, indicating that although the PTSD group reported more PTSD
symptomatology, the symptoms of both groups declined at similar rates over the 28-day
study period. Given that the PTSD and non-PTSD participants did not differ on alcohol or
drug addiction severity, on general psychiatric symptom severity, or on the number of
assessment sessions completed suggests that the two groups were relatively similar except
for PTSD status. The similarity of the two groups and the fact that PTSD symptoms declined
at the same rate regardless of PTSD status, suggests that the construct of PTSD may be
viewed clinically as a continuous construct rather than a dichotomous construct (i.e.,
presence or absence of PTSD) and that regardless of PTSD status, psychiatric symptoms
related to trauma will decline during drug and alcohol abstinence.

The current study has important clinical implications. Specifically, the data suggest that
trauma-related symptoms in some cocaine and/or alcohol dependent patients may be related
to symptoms present during acute and protracted cocaine and alcohol abstinence. If these
data are replicated, changes in PTSD diagnostic practices may be warranted. In the absence
of replication studies, it would be prudent for clinicians who assess trauma-related
symptoms during the first 28 days of cocaine or alcohol abstinence to regularly re-assess
trauma symptoms and treatment plans. It is important to note that although PTSD symptoms
decreased during the first 28 days of acute abstinence in the PTSD positive participants, at
the final study visit (i.e., 28 days post substance use) PTSD symptoms in this group
remained quite substantial. To illustrate, when used as a PTSD screener in substance abusing
samples, the recommended total score cut off for the MPSS is 28 (Coffey et al., 1998). In
contrast, the mean MPSS total score for the PTSD positive participants using all available
data was 46.44 indicating the presence of significant PTSD symptoms at the final study
visit. Nonetheless, the small but statistically significant reduction in PTSD symptoms in this
substance dependent-PTSD sample is inconsistent with clinical lore that PTSD symptoms
increase during early abstinence and, thus, this modest reduction in PTSD symptoms is an
important finding of this study.

One potential limitation of the current study is that participants with missing data were
included in the analyses and therefore the results are based on estimations of data rather than
actual collected data. As stated previously, missing data is a common feature of repeated
measures studies (Tabachnick and Fidell, 1996). LGM, the statistical procedure used in the
current study, allows for the use of data from participants with missing time points by using
maximum likelihood estimation with estimation of means and intercepts. Therefore, LGM
allows participants with missing data points to be included in longitudinal analyses, thus
substantially increasing the power and utility of longitudinal data sets. A second limitation
of the study is that DSM-III-R criteria was used to diagnose PTSD. Although there is good
agreement between PTSD diagnoses established with DSM-III-R and DSM-IV classification
systems (e.g., Brewin et al., 2000), use of DSM-III-R may reduce somewhat the
generalizability of our findings. A third potential limitation of the study is that individuals
dependent on cocaine completed fewer assessment sessions compared to participants
dependent on both cocaine and alcohol or alcohol alone. Fewer data points in the COC
group on which to estimate missing data may introduce greater error in the estimation
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process compared to error present in the estimation of the COC-ETOH and ETOH groups.
Therefore, the findings for the COC group may be less robust than findings reported for the
COC-ETOH and ETOH groups. A fourth potential limitation of the study is that the
potential interaction of relapse and PTSD symptoms could not be evaluated. Information
regarding relapse was collected from participants who remained in the study but is unknown
for those who did not remain in the study for the entire 28-day evaluation period.
Unfortunately, assuming all who dropped out of the study relapsed would likely
overestimate relapse. Moreover, even if relapse was assumed, PTSD symptoms at the time
of relapse would remain unknown and, therefore, the relation between relapse and PTSD
symptomatology would remain unknown. Lastly, any assumptions made are further
confounded by the fact that 23% of the sample spent 1–2 weeks on inpatient units without
the opportunity to engage in substance use so the influence of PTSD or withdrawal
symptoms on relapse during that time period for that portion of the sample cannot be
evaluated. Given the limitations of the current study’s design, future replication studies
should be conducted on inpatient samples of substance abusers with PTSD or in other more
controlled settings to better evaluate, in a prospective design, the role of PTSD symptoms on
substance use relapse.

In summary, our findings that PTSD symptoms decline during acute and protracted
substance abstinence mirrors findings from investigators assessing symptoms of other
psychiatric disorders. Our results also indicate that PTSD symptoms decline irrespective of
substance of abuse. That is, whether an individual is withdrawing from cocaine, alcohol, or
cocaine and alcohol, trauma-related symptoms decline at the same rate. Finally, our results
also suggest that symptoms of PTSD in victimized substance users should be re-assessed
after symptoms of acute substance withdrawal have abated.
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Figure 1.
Expected and observed percent change in PTSD symptoms, as measured by the Modified
PTSD Symptom Scale – Self Report (MPSS) total score, during 28 days of cocaine and/or
alcohol abstinence.
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Figure 2.
Representation of a latent growth model with mean structure estimation examining change
in PTSD symptoms as assessed with the Modified PTSD Symptom Scale – Self Report
(MPSS) during 28 days of cocaine and/or alcohol abstinence as a function of withdrawal
substance (cocaine, alcohol, or cocaine and alcohol) and baseline PTSD diagnostic status.
T1 = MPSS score at day 2; T2 = MPSS score at day 5; T3 = MPSS score at day 10; T4 =
MPSS score at day 14; T5 = MPSS score at day 21; T6 = MPSS score at day 28; Cocaine =
dummy coded variable (withdrawing from cocaine only = 1; withdrawing from alcohol or
alcohol and cocaine = 0); Alcohol = dummy coded variable (withdrawing from alcohol only
= 1; withdrawing from cocaine or alcohol and cocaine = 0); Baseline PTSD diagnosis =
dichotomous variable (1 = yes; 0 = no); Intercept = latent variable representing baseline
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MPSS score; Growth Factor = latent variable representing change in MPSS scores over
time; E1 − E6 = error variance on T1 − T6 MPSS scores; DI and DG = disturbance terms on
latent Intercept and Growth Factor variables.
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Table 1

Participant characteristics, substance of withdrawal, posttraumatic stress disorder (PTSD) status, and trauma
historya.

Percent of sample (N = 162)

Ageb M = 33.6 (7.3)

Gender Female 52

Race White 44

Black 54

Hispanic or other 2

Education No HS diploma 36

HS diploma or GED 30

Some higher education 34

Employment Unemployed 65

Full or part employment 33

Student or retired 2

Withdrawal drug Cocaine only 30

Alcohol only 23

Cocaine and alcohol 47

PTSD status Yes 28

Trauma historya Serious accident 52

Forced sexual intercourse 27

Forced anal sex 16

Forced oral sex 7

Physical attack 83

Childhood physical abuse 36

a
Trauma is defined as satisfying DSM-III-R Criterion A. Total percentage exceeds 100% because many participants experienced multiple traumas

over their lifetime.

b
Mean and standard deviation are presented.
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Table 3

Comparison of Expected Values for Factor Loadings in a Linear Growth Model and Observed Values in the
Full Latent Growth Model of Change in Posttraumatic Stress Disorder (PTSD) Symptoms During 28 Days of
Cocaine and Alcohol Abstinence

Number of Days of Abstinence Expected Value (Linear Growth Model) Observed Value (Full Latent Growth Model)

2 days 0/26 = 0.0 0.0 (fixed)

5 days 3/26 = .115 .235

10 days 8/26 = .308 .467

14 days 12/26 = .462 .806

21 days 19/26 = .731 .996

28 days 26/26 = 1.00 1.00 (fixed)

Note: Expected Values for factor loadings range from 0.0 to 1.0 and represent the proportion of change in PTSD symptoms expected to have
occurred at each time point if change were linear across time (e.g., .115 = 11.5% of total change). The period between the first assessment (2 days
of abstinence) and the final assessment (28 days of abstinence) is 26 days, so the proportion of change expected in a linear model is calculated as
number of days elapsed divided by 26 days. Similarly, the initial (2 days) and final (28 days) factor loadings for the growth factor in the Full Latent
Growth Model were fixed at 0.0 and 1.0 to set the metric for the growth factor as the proportion of change in PTSD symptoms observed to occur
across the 26 day measurement period.
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Table 4

Posttraumatic Stress Disorder (PTSD) Diagnosis and Substance of Withdrawal as Predictors of Initial Status
and Changes in PTSD Symptoms (as measured by the Modified PTSD Symptom Scale – Self Report; MPSS)
over 28 days of Cocaine and Alcohol Abstinence in a Latent Growth Model: Unstandardized Regression
Weights

Full Latent Growth Model Path Unstandardized Estimate SE z score p

PTSD Diagnosis → Intercept 16.039 2.178 2.296 .022

PTSD Diagnosis → Growth 2.779 7.794 .357 .721

Alcohol → Intercept 2.826 4.779 .591 .554

Alcohol → Growth 5.865 5.352 1.096 .273

Cocaine → Intercept .902 5.235 .172 .863

Cocaine → Growth 2.059 5.862 .351 .725

Note: PTSD Diagnosis = dichotomously coded variable (1 = met diagnostic criteria for PTSD at first assessment, 0 = did not meet criteria for
PTSD at first assessment). Alcohol = dichotomously coded dummy variable representing substance of withdrawal (alcohol = 1, cocaine or cocaine/
alcohol = 0). Cocaine = dichotomously coded dummy variable representing substance of withdrawal (cocaine = 1, alcohol or cocaine/alcohol = 0).
Together the Alcohol and Cocaine variables represent the 3 drug withdrawal categories (cocaine only, alcohol only, and alcohol and cocaine).
Intercept = latent variable representing baseline MPSS score. Growth = latent variable representing change in MPSS scores over time. SE =
Standard Error.
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